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Experimental study on two- phase pulse detonation engine model
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( Dept. of Aeroengine Engineering, Northwestern Polytechnical Univ. |

Abstract:

engine model.

Xi" an 710072, China)

[n order to investigate the influence of characteristics parameters on detonation wave in a two phase pulse detonation

The peak detonation pressures and average velocities of twor phase pulsed detonation wave produced by PDE model us-

ing gasoline as fuel and air as oxidizer under various ignition frequencies and various mixture ratios are measured systematically, and

the relations influencing them are analyzed. The experimental results have shown that for a given length of PDE model the performance

of PDE model decreases with increase of @ and the ignition frequency is equal to the pulse detonation frequency.
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Fig.1 Schematic of the experimentical arrangement
)Fuel supply 2)Air supply 3)Spark plug  4) Mixing chian+
ber  5) Detonation chamber 6) Position one  7) Position two &)
Digital storage oscilloscope  9) Detonation initiation and frequency

control system 10} Electric charge amplifier and date collection

syslem
3 WA

A A R R 56 A S PR R B ML L, SR T 0%
g AEWIRBIRMES TR NTHERESTRBRES
BT BRI AR, 1K R R R S P i A
BEZAEE -TMRESEMAMESE. ERE
SR TR ELS M. LR B R ER
AR R, FE4a 2 SONEALH, 43 AIAE 4, 6, 8, 10Hz
4 FPATER R X BRIk AR AE S HU AT T SR IR ot
F, LR RV R R ZE . B R E S
28, LA ARy H A S PR R 5T R 1R, i iR T
METNE, S EHRERETNE. KR, &
e e UK, SR G Rt ORE RS H S
FEAE KPR R DAk, A SR A e R S e Y
RARE a. BREENMIEE L E A E 4% %
a5 R A5 518 3 F 47 TBOK 28 P AL i 2 T H SN BHE
FERGMES , EAE 1 ATRE TR KD 1,
ESEHMHE 1 m( L E 2) ACE 7 442 2, W H
MBI SME 2 ZEMEE A fE— B EREN
B 1508 2 W% /71K B (f 2 (8] i (8] 22 Ae, 7]
RAGF- 31 R P

4 KWERSHHR
SER IR T s KIF N 4, 6,8, 10 Hz I R

a=1.30 f=6Hz

2130
1.500
1.000
0.500

#MPa

O p—ti |
-0.500
~1.000
-1.500

-2.130
-0.0819s 0.2 04 0.6 08 1.0
5

Fig.2 Instant detonationobtained at present
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Fig. 3 A single detonation wave obtained at
a given frequency f= 6 Hz

Table 1 Even detonation velocities( V) and peak detonation
pressure ratios( p,/ p;) through calculations and ex-
periments under various mixture ratios at a given fre-
quency f= 8 Hz

Compulational value Experimental value
a
Vy palp Vi palpi
1. 00 1 792 18. 60 1 685.22 17. 58
1. 25 1 715 16. 78 1 586. 72 15. 69
1. 30 1 680 16. 33 1 .503. 48 14. 59
1. 57 1 600 14. 20 1 378. 34 12. 74
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Table 2 Even detonation velocities( Vy) and peak detonation B3
pressure ratios( p»/ py) through calculations and ex- &
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